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SERVICE FACTS ABOUT PREAMPS 
AND AMPLIFIERS 



ANALYZING EQUALIZATION NETWORKS 

In a hi-fi system, it is generally desirable to 
have a flat frequency response over the entire audible 
range. This doesn't mean that every component 
(speaker, amplifiers, cartridge, etc.) will have a flat 
response, nor does it mean that corrective measures 
will be taken with every unit to produce this desired 
response. It does mean, however, that action should 
be taken to insure that the output will be as nearly 
like the original music or sound as possible. 

What do we mean by flat? Simply stated, a flat 
response is realized when, after the volume control is 
adjusted to reproduce the original volume level at any 
one frequency, this same volume level will be repro- 
duced at all frequencies on the recording. Now that 
we have established the need for a frequency response 
that is flat and covers the entire audible range, let's 
see how equalization and equalizers fit into the picture. 

Those of you who are familiar with the specifi- 
cations for playback power amplifiers know that a 
typical listing of these specs might be 30 watts of audio 
over the range of 20 cps to 50 kc ±1.5 db at less than 
3% IM (intermodulation) distortion. You should also 
be familiar with the fact that a speaker enclosure is 
designed to load the speaker and, thus, match it to the 
output amplifier to produce an essentially flat fre- 
quency response. It is also readily accepted that volt- 
age amplifier stages can be designed with a flat fre- 
quency response over the entire audio range. Why, 
then, is equalization (frequency compensation) needed? 

There are two main reasons — the pickup device 
used in the playback system, and the recording itself. 
Let's examine the recording first. Most pickup car- 
tridges utilize the velocity principle, where the output 
signal voltage is proportional to the excursion rate 
of the needle. It just so happens that when the record 
is cut to produce equal velocities for all frequencies 
of the same voltage amplitude, the excursion distance 
is inversely proportional to the frequency. 



STRAIGHT PORTION 

INDICATES MAXIMUM 

VELOCITY 




Fig. 1 . A constant velocity 
at all frequencies results in 
higher amplitudes at low 
frequencies. 



In Fig. l,two Signals are superimposed to illus- 
trate this phenomenon. This would mean (using practi- 
cal figures) that if an excursion of 1/10,000 of an inch 
produced maximum output voltage at 20,000 cps, then 
the excursion required to produce the same output at 
20 cps would be 1/10 of an inch. Naturally, grooves 
1/10 of an inch wide cannot possibly be packed 100 to 
the inch on a record. Some LP and extended play 45's 
even have more than 100 grooves to the inch. For 
this reason then, the amplitudes of low-frequency sig- 



nals are attenuated before they are applied to the 
record. 

On modern recordings, this attenuation is not 
done on a helter-skelter basis. Instead, most re- 
cordings are now based on the RIAA (Recording Indus- 
try Association of America) curve shown in Fig. 2. 
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Fig. 2. RIAA recording curve (± 2 db tolerance). 

As you can readily see, all signals with a frequency 
below 1,000 cps will be attenuated, while those above 
1,000 cps will be boosted. Applying this information 
to your knowledge of a playback system, you can see 
that if we are to hear music as it sounded before being 
put on the record, some frequency compensation must 
be employed in the playback system. The RIAA play- 
back curve in Fig. 3 is the reverse of the record curve 
in Fig. 2, and equalization in the playback must boost 
the low frequencies and attenuate the high frequencies 
in accordance with this curve to produce a flat 
response. 
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Fig. 3. RIAA playback curve (± 2 db tolerance). 

This, of course, assumes a flat response charac- 
teristic for the pickup device — a condition not always 
found. To compensate for the frequency- characteristic 
differences between the various pickup devices, tone 
controls that can either boost or attenuate both low and 
high frequencies are included in playback systems, but 
the ranges of these controls are generally not suf- 
ficient to complement the record curve. Thus, a 
special circuit that accomplishes the required equali- 
zation is incorporated in the playback amplifier and 
is almost always made up of combinations of resistors 
and capacitors. Let^s examine the basic circuit in 
Fig. 4 and see how this combination of resistance and 
capacitance can be used for frequency correction. 



First of all, let's eliminate the components not 
primarily tied in with frequency correction — the 
plate-load resistor Rl for the first stage, the coupling 
capacitor and DC blocker CI, and the DC return R4 for 
the grid of the second stage. Actually, CI does affect 
the low- frequency response since its impedance will 
be fairly high at low audio frequencies, but this is not 
the reason it is used. As a matter of fact, its effect 
is. the opposite of what we are trying to obtain and 
must be considered in the design of the compensating 
network. 




Fig. 4. Basic equalization circuit. 

Getting into the network itself, we find that C2 
and R2 form a low-pass filter network which attenuates 
the highs more than the lows. This happens because 
the higher the frequency, the lower the value of Xc for 
any given capacitor. In the vernacular of the hi-fi fan, 
C2 provides high frequency roll-off. 

Now we get to the series network of R3 and C3, 
and again we have a reactance (Xq) that varies with 
frequency. If you calculate the reactance of a .02-mfd 
capacitor, you will find that: at 60 cps, Xq equals 191K, 
at 1,000 cps, Xc equals 7,950 ohms; at 10,000 cps, Xc 
equals 795 ohms; and at 20,000 cps, Xc equals 397 
ohms. Since Xc and R are in series, the net result is 
an impedance which varies from 12,397 ohms at 20 kc 
to 203,000 ohms at 60 cps. 

If we further analyze this circuit, we see that 
any signal at the junction of CI, C2 and R2 will divide 
between R2 and the combination of R3 and C3. Since 
the total impedance of R3 and C3 is higher at low fre- 
quencies, more signal voltage will be applied to the 
output grid at low frequencies. This is the type of 
equalization circuitry employed for a common variable- 
reluctance style of pickup cartridge. 
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Fig. 5. Equalization in input cir- 
cuit. 



Equalization may not always be accomplished 
entirely between the halves of a dual triode, as shown 
in Fig. 4. In many cases, high frequency roll-off is ac- 
complished through the use of a small resistor across 
the input, as shown in Fig. 5. Its purpose is to provide 
damping for the variable-reluctance cartridge and, 
thus, reduce the highs. 

Other types of pickup devices usually require 
different equalization characteristics; furthermore, 
different circuit designs (such as pentode- to- triode or 
triode -to-pentode) will require different equalization 
network configurations. However, these circuits could 
also be analyzed for an understanding of how they are 
used to accomplish equalization. 



USING THE AUDIO SIGNAL GENERATOR TO TEST 
AMPLIFIER RESPONSE 

Testinga high-quality amplifier without special- 
ized equipment has always been a problem. However, 
an amplifier can be checked for power output and 
frequency response with an audio signal generator, 
AC voltmeter, and scope. If the scope has a wide 
bandpass response, flat from to 1,000,000 cps or 
greater, a square- wave audio signal can be used to 
check both high- and low- frequency responses of the 
amplifier. If, however, the scope is the general- 
service type (response to 500 kc), then a sine -wave 
signal is more suitable. The limited response of a 
narrow-band scope will distort the square wave slightly 
and affect the accuracy of the test. 
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Fig. 6. Test setup for checking amplifier gain over 
the audio-frequency range. 




(A) No clipping. 




(B) Mild clipping. 

Fig. 7. Comparison of scope patterns observed v/hen 
setting generator gain level. 



In making the test setup, the audio sine -wave 
signal is applied to the amplifier input, and the speaker 
output terminals are terminated with a suitable re- 
sistor (8 or 16 ohms of a wattage equal to or greater 
than the power rating of the amplifier). The scope is 
connected across this resistor, as shown in Fig. 6. A 
25-ohm, lOO-watt potentiometer makes a good uni- 
versal dummy load. 

After allowing about 15 minutes for warmup, set 
the signal generator frequency at 1,000 cps and adjust 
the signal level to the point just below clipping, as il- 
lustrated in Fig. 7. The AC output volti^e can now be 
measured across the dummy resistor, A sensitive 
AC VTVM is best for this measurement; however, a 
conventional 5,000 ohm- per -volt VOM will give satis - 
factory performance. Compare your readings with 
those in Table I to obtain the power output capability 
of the amplifier under test. If you use a conventional 
VOM, your amplifier is producing a power output equal 
to or slightly higher (10 to 15%) than the figure in the 
table. 
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To check frequency response, adjust the signal- 
generator frequency to the lowest frequency the ampli- 
fier can pass, and adjust the generator output to 
produce a sipal level above which clipping will take 
place. Repeat this operation at 500- to 1,000-cps in- 
crements across the audio spectrum, noting the voltage 
reading obtained. Plotting the readings on a graph, as 
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Table I. Power Output in Terms of Voltage Across Fixed Resistor. 



Fig. 8. Amplifier response graph obtained by plotting output 
voltage readings. 

shown in Fig. 8, will provide a gain curve of the ampli- 
fier. Harmonic or inter modulation distortion will 
not be evident; but if the gain curve is fairly flat 
across the band (similar to Fig. 8), the amplifier is 
doing a reasonably good job. If you need a more ac- 
curate check, use a harmonic distortion analyzer and 
inter modulation analyzer in the prescribed manner. 

A GLIMPSE INTO STEREO PREAMP DESIGN 

To say a pre amp is a preamp and a stereo pre- 
amp is simply two preamps would be like saying any 
two babies are twins. Since we know a 6SN7 won't 
work as the final amplifier in a 100-kw transmitter 
stage, we can realize that a stereo preamp isn't just 
two of everything. While two of everything is required, 
several other considerations are of utmost importance 
to stereo operation. In the block diagram of Fig. 9, 
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Fig. 9. Block diagram of basic stereo preamplifier, showing pair of iden- 
tical sound channels, ganged controls, balance network, and function- 
switch circuit. 



for example, you will notice such things as balance 
control, ganged controls, monaural phono position, 
and two input jacks for each position on the function 
selector (except monaural phono). Ganged equalization 
switches that simultaneously provide the desired 
equalization to both preamplifier stages may also be 
provided. 

Of particular interest is the fact that the function 
selector switches, gain, treble, and bass controls of 
the two channels are ganged — making this portion of 
the stereo preamplifier no more complicated to operate 
than a single -channel preamplifier. 

The gain controls in Fig, 9 might be labeled 
volume or loudness in a commercial unit. The func- 
tion would be the same, however — to vary the output 
signal of the two channels equally and simultaneously. 
The ganged bass and treble controls need no expla- 
nation other than that they provide simultaneous 
changes in bass or treble response for the two chan- 
nels. The design of the circuit in each channel must 
consider this ganged operation, and the components 
selected must be of close tolerance to insure a bal- 
anced operating condition. 

The balance or focus control is peculiar to stereo 
preamps — monaural units don't have one. This con- 
trol provides precise balancing of the two output sig- 
nal amplitudes. If, for any reason (such as unbalanced 
gain in the preceding stages), the output signals are 
not identical in amplitude, the balance control can be 
adjusted to achieve the desired degree of equality. 
While the balance control is shown connecting the two 
channels, it does so only from a DC bias standpoint. 
It does not link the signals in the two channels, nor 
does it in any way cause the two signals to be mixed. 
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Fig. 10. Schematic of balance control network 
between stereo preamp channels. 



The sample circuit in Fig. 10 shows how the 
balance control connects into the circuit to do its re- 
quired job. As you can see, the control is in the com- 
mon grid return and varies the ratio of DC resistance 
in each grid circuit. Because of this feature, a stage 
of gain is provided after the balance control and just 
ahead of the usual cathode-follower output stage. Thus, 
where some commercial preamp designs have em- 
ployed only two dual-triode tubes (one tube as equal- 
ized preamp, one -half tube as tone- control amplifier, 
and one-half tube as a cathode follower), many stereo 
preamps will employ three dual triodes in each chan- 
nel. When this is done, one tube will probably be used 



for equalized preamp stages, one as a tone-control 
amplifier, and one as a voltage amplifier and cathode- 
follower output. 

The major problem in stereo preamp design is 
to construct the unit so that it will provide identical 
performance on both channels without interaction be- 
tween the two. This is achieved by the use of close- 
tolerance components, matched tubes, adequate fil- 
tering and decoupling between the two channels and 
the power supply, and careful layout of components so 
that ground loops will not be created. While the fore- 
going are most important on the manufacturing level, 
they also enter the picture whenever service is re- 
quired. The service technician should replace de- 
fective components with replacements having identical 
ratings and characteristics. Furthermore, replace- 
ments should be installed exactly like the originals; 
ground connections, etc., should not be moved, even 
though it may be easier to connect a part differently. 
Also, any tube to be used in a stereo preamp should 
be aged in the circuit for 24 hours before the unit 
undergoes a final check prior to its return. 

INTERESTING FACTS ABOUT FEEDBACK 
IN AMPLIFIERS 

Feedback is a term often encountered by anyone 
active in audio work, especially by those who have a 
particular interest in amplifiers. Persons who work 
with public -address systems may connect the term 
with the howls and squeals that occur when soimd 
from a loudspeaker is picked up by the microphone 
which picked up the original signal. The service tech- 
nician, on the other hand, may be reminded of the 
whistles and squeals heard from a radio loudspeaker 
because unwanted feedback or coupling in some part 
of the receiver circuit caused the circuit to oscillate. 

Feedback occurs when a portion of a signal in 
one part of an amplifier is reintroduced, or fed back, 
to a circuit nearer the amplifier input. The feedback 
is positive when the signal fed back is in phase with the 
input signal, in which case the gain of the circuit will 
increase and cause oscillation. The feedback is nega- 
tive when the signal fed back is out of phase with the 
input signal. In this case, the gain of the circuit will 
be reduced. 

We will concern our selves here with the negative 
(or inverse) feedback applied to amplifiers to obtain 
certain desirable results. Almost everyone who works 
with amplifiers is acquainted with the basic principle 
of how anout-of-phase signal is fed back into an ampli- 
fier to reduce distortion, but this is only part of the 
story and is far from being enough to be of much as- 
sistance when an amplifier is being tested or serviced. 
The service technician should be familiar with the 
principles involved in negative feedback because some 
unusual and puzzling conditions can arise when a cir- 
cuit included in a feedback loop is modified or dis- 
turbed. The term "feedback loop" refers to the cir- 
cuit between the point where the feedback signal is 
taken from the circuit and the point where it is fed 
back into the circuit. 

Negative feedback is largely responsible for the 
very low percentages of distortion featured by modem 
high-quality amplifiers. Only a few years ago, an 
amplifier with five per cent harmonic distortion was 
considered very good, but now the situation has 
changed. With the use of negative feedback, improved 
circuits, and high-grade output transformers in 



present-day amplifiers, one-half per cent harmonic 
distortion at rated output is common, and much lower 
percentages are not at all unusual. 
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Fig. 1 1 . The effect of negative feedback on a distorted signal. 

The basic effect of negative feedback is illus- 
trated in Fig. 11. The undistorted input signal and the 
distorted output signal are shown in Fig. IIA. The 
distortion of the output signal is evident because one 
peak of the signal waveform reaches a greater ampli- 
tude than the other. Such distortion, due to the non- 
linear operation of tubes and other circuit components, 
is characteristic of amplifiers. A portion of the dis - 
torted output signal is fed back out of phase to the 
input, where it combines with and modifies the input 
signal, as shown in Fig. 11 B. The input signal is 
actually distorted by the out- of -phase feedback signal, 
so that the greater part of the distortion developed in 
the amplifying circuit is counteracted. Note that in 
Fig. IIB, the amplitude of the output signal has been 
reduced because of negative feedback. The output can 
be brought up to its normal level, as in Fig. IIC, if the 



level of the input signal is increased. The power- 
handling capabilities of amplifiers are not reduced by 
the application of negative feedback. 

To be effective, the out-of- phase feedback signal 
must be taken from the amplifier at a point following 
the circuit in which the distortion is developed and 
must be fed into the amplifier at a point ahead of the 
circuit in which the distortion is developed. 

The amount of negative feedback in an amplifier 
is rated in decibels and is the ratio of the output volt- 
age obtained without feedback to the output voltage 
developed when feedback is applied. In other words, it 
is the gain reduction, in decibels, caused by the appli- 
cation of negative feedback. 

The amount of negative feedbackthat can be used 
is limited, for several reasons. In the first place, we 
can realize that the full signal could not be fed back 
because the output would then drop to zero. This is 
never approached in actual practice because more 
than 20 decibels of feedback are seldom applied in a 
single feedback loop. 

If 20 decibels of feedback were used in such a 
manner as to be fully effective, distortion and noise in 
the circuit would be reduced by a factor of 10. The 
gain of the circuit would also be reduced by a factor 
of 10; therefore, 10 times the amount of signal re- 
quired before the feedback was applied would have to 
be used to obtain the same power output. For example, 
if 0.1 volt of input signal were required for a 20-watt 
output from an amplifier without feedback, then 1.0 
volt of input signal would be needed to obtain the nor- 
mal output of 20 watts after 20 decibels of feedback 
were applied. 

An amplifier must be carefully designed and 
must use high-quality components if any large amount 
of negative feedback is to be utilized satisfactorily. 
Otherwise, the operation of the amplifier can become 
very unstable, even when only a moderate amount of 
feedback is applied. 

Negative feedback is not a cure-all and must not 
be relied upon to make an excellent amplifier out of 
one that was poorly designed with undesirable charac- 
teristics. Negative feedback can make a very notice- 
able improvement in the operation of a mediocre 
amplifier, but it cannot work miracles. 
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Fig. 12. Partial schematic diagram of a typical 
amplifier circuit using negative feedback. 
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Fig. 12 shows a partial schematic of a typical 
amplifier circuit in which the output transformer is 
included in the negative- feedback loop. A portion of 
the signal voltage developed across the load (the voice 
coil of the loudspeaker) is fed back to the cathode of 
tube VI in the input stage. The amount of signal fed 
back depends upon the resistance value of feedback 
resistor R4. A large value of resistance reduces the 
amount of feedback, while a low value increases the 
feedback. 

The feedback signal must be I8OO out of phase 
with the input signal to produce the desired effects on 
the output signal. While the 180° out-of-phase re- 
lationship can be maintained readily at midfrequencies, 
the extreme low and high ends of the frequency range 
present some difficulties. 

Circuit components, particularly the output 
transformer and the coupling capacitors, tend to shift 
the signal phase at the extreme high and low fre- 
quencies; The phase can be shifted so far that the 
feedback becomes positive at high and low frequencies. 
This situation can cause the amplifier to become very 
unstable at the frequency extremes because positive 
feedback produces oscillations. The feedback may 
become positive only on signal peaks, and therefore, 
the oscillations may occur in bursts and at certain 
frequencies only. This condition can give rise to 
many peculiar and disturbing forms of distortion. 
Loudspeakers have been blamed for a rattlingor buzz- 
ing sound, when the amplifier was actually at fault. 

Various precautions are taken to prevent or at 
least reduce the phase shift and thereby stabilize the 
operation of the amplifier. Output transformers with 
sufficiently low leakage reactances are a necessity. 
Very large coupling capacitors are employed where 
required, or capacitors are eliminated altogether by 
direct coupling. Phase- and frequency- correction 
networks, such as resistor R2 and capacitor CI in the 
plate circuit of VI or capacitor C2 across feedback 
resistor R4, aid in stabilizing the amplifier. 

Since the feedback signal must be 180° out of 
phase, the output transformer must be correctly 
phased in the circuit. For instance, if the plate leads 
of the transformer were reversed so that the blue 
lead went to the plate of V4 and the brown lead went 
to the plate of V3, the phase of the feedback signal 
would be reversed and would become positive. The 
amplifier would oscillate and produce a terrific roar 
or howl. 

The feedback in the circuit we have been dis- 
cussing is voltage feedback because the feedback sig- 
nal is a portion of the signal voltage developed across 
the voice coil of the loudspeaker. The results from 
the use of negative feedback in this circuit are typical 
of the desirable effects of voltage feedback when it is 
applied properly. We can list them as follows: 

Distortion is reduced. 

Certain types of hum and noise are reduced. 

Output impedance is decreased. 

Loudspeaker damping is increased. 

The effects of the varying load presented to the 
amplifier by the loudspeaker are decreased. 

Frequency response is increased. 

Tone controls should not be located inside a 
feedback loop because much of their effectiveness will 



be nullified by negative feedback. This is one reason 
tone controls and other compensating circuits are 
usually located in another section of the audio system. 
An unbypassed cathode resistor is another 
method of obtaining negative feedback. As an example, 
R3 in Fig, 2 produces current feedback. Some of the 
effects of current feedback are the same as those ob- 
tained with voltage feedback, while others are the 
opposite. Some of the characteristic effects of cur- 
rent feedback are: 

Distortion is reduced. 

Gain is reduced. 

Plate resistance of the stage in which the feed- 
back is located is increas3d. 

Effect of load impedance on the output voltage is 
increased. 

Loudspeaker damping is decreased when current 
feedback is applied. 

The damping applied to the loudspeaker can be 
controlled by varying the amount of feedback. The 
damping control circuit in Fig, 13 is a good example 
of this application of negative feedback. Two negative- 
feedback loops are used. One is voltage feedback, and 
the other is current feedback. The damping factor can 
be changed by varying the ratio of voltage feedback to 
current feedback. 

©VOLTAGE 
^ ^ f FEEDBACK 




Fig. 1 3, Circuit using damping factor control. 

Negative feedback is developed by the voltage- 
feedback loop connected from the top (or 16-ohm tap) 
of the output transformer through feedback resistor 
R2 to the moving contact of RIA in the cathode circuit 
of the input tube. When the moving contact is moved 
to the top or cathode end of RIA, negative voltage feed- 
back will increase to maximum, and maximum damping 
action will be produced. 

Negative feedback is developed in the current 
feedback circuit connected from the common (C) tap 
through RIB to ground. When the moving contact of 
RIB is moved toward the top or cathode end, current 
feedback will decrease because the resistance is 
reduced toward zero as RIB is progressively shorted 
to ground. 

When RIB is moved in the opposite direction, 
current feedback is increased. Here we should recall 
that loudspeaker damping decreases as negative cur- 
rent feedback increases and that the damping increases 
when negative voltage feedback increases. 

RlAand RIB are ganged and must turn together; 
therefore, when the damping -factor control tap is 



n 



moved to maximum (upward on the schematic), the 
negative voltage feedback produces the desired maxi- 
mum damping factor, and no current feedback is pro- 
duced because RIB is shorted. 

When the damping control is set to the minimum 
position, minimum negative voltage feedback is de- 
veloped, and the damping factor is reduced. But, in 
this minimum position, maximum negative current 
feedback is produced; and this, in turn, also reduces 
the damping factor. Thus, a large range of damping 
can be obtained; however, since negative feedback is 
always applied, distortion will be held to a minimum 
at any setting of the damping- factor control. 

Negative feedback can be utilized by tone con- 
trols, compensation circuits for magnetic cartridges, 
and re cord- playback compensation circuits in phono 
preamplifiers to modify the frequency response of an 
amplifier. This action is possible because the 
negative -feedback loop can be frequency selective. 
The feedback network is so modified that certain fre- 
quencies are fed back while other frequencies are not. 
The frequencies that are fed back are attenuated be- 
cause negative feedback reduces gain, but those that 
are not fed back are not attenuated and are effectively 
boosted. 

Fig. 14 shows a typical phono-preamplifier cir- 
cuit in which compensation (bass boost) is obtained with 
a frequency- selective feedback circuit. CI (shunted 
across feedback resistor Rl) and C2 (shunted by R2) 
offer very little opposition to the feedback of high fre- 
quencies; consequently, these frequencies are fed 
back and attenuated. The reactances of CI and C2 be- 
come progressively greater as frequency is lowered, 
and therefore, the low frequencies are not subjected 
to as much loss and are effectively boosted. The 
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Fig. 14. Circuit using negative feedback for compensation. 

compensation can be made to follow almost any de- 
sired curve if the appropriate network of resistors 
and capacitors is inserted in the feedback circuit. 
The values shown in Fig. 14 have been used for RIAA 
record compensation. 

The same basic action is used with tone controls 
that employ negative feedback to control frequency 
response.. A variety of such tone -control circuits are 
used, and some of them can appear to be very elabo- 
rate, but they all use the frequency-selective feedback 
action^ 

The definite advantage of negative feedback in 
equalizing circuits is that, in addition to the compen- 
sation obtained, distortion and noise are reduced by 
the action of the feedback. 
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TRADE NAME 


Bell Sound Model 3DT (G) 


MANUFACTURER 


Bell Sound Systems, Inc. , 555 Marion Road, Columbus 7, Ohio. 


TYPE SET 


AC Operated 8 Channel Binaural Amplifier 


TUBES 


Eleven 


POWER SUPPLY 


110-120 Volts AC-60 Cycles RATING 1. 1 Amp(a)U7 Volts AC (120 Watts) 



si 



HOWARD W. SAMS & CO., INC. • Indianapolis 5, Indiana 



The listing of any available replacement part herein does 
not constitute in any case a recommendation, warranty or 
guaranty by Howard W. Sams & Co. , Inc. , as to the quality 
and suitability of such replacement part. The numbers of 
these parts have been compiled from information furnished 
to Howard W. Sams & Co. , Inc. , by the manufacturers of 
Hrt42 



the particular type of replacement part listed. Repro- 
duction or use, without express permission, of editorial or 
pictorial content, in any manner, is prohibited. No patent 
liability is assumed with respect to the use of the informa- 
tion contained herein, © 1958 Howard W. Sams &Co. , Inc., 
Indianapolis 5, Indiana . Printed in U.S. of America 
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BELL SOUND 
MQDEI. 2315 



„,-.^v 







TRADE NAME 
MANUFACTURER 
TYPE SET 
TUBES (Six) 



BeU Sound Model 2315 

Bell Sound Systems, Inc., 555 Marion Road, Columbus 7, Ohio 

AC Operated 6 Channel 12 Watt Audio Amplifier 



Types 12AX7/ECC83 Phono PreamplUler, 12AX7/iECC83 AF Ampimer, 12AX7/ECC83 AF Ampi- 
Phase Inv. , (2) 6V6GT Output, 5T3GT RecUfler 



POWER SUPPLY UO-120 Volts AC -60 Cycles 



RATING . 74 Ampt Ca) 117 Volts AC (75 Watts) 
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K> C 
Ui Q 



HOWARD W. SAMS & CO., INC. 

The listing of any available replacement part herein does 
not constitute in any case a recommendation, warranty or 
guaranty by Howard W. Sams & Co. , Inc. , as to the quality 
and suitability of such replacement part. The numbers of 
these parts have been compiled from information furnished 
to Howard W, Sams & Co. , Inc. , by the manufacturers of 
H343 



• Indianapolis 5, Indiana 

the particular type of replacement part listed. Repro- 
duction or use, without express permission, of editorial or 
pictorial content, in any manner, is prohibited. No patent 
liability is assumed with respect to the use of the informa- 
tion contained herein. © 1958 Howard W, Sams &Co, , Inc. , 
Indianapolis 5, Indiana . Printed in U.S. of America 
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CHASSIS BOTTOM VIEW CAPACITOR AND MBCELLANEOUS IDENTIFICATION 




CHASSIS BOTTOM VIEW-RESISTOR IDENTIFICATION 
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RESISTANCE READINGS 



1 . DC voltage measurements taken with vacuum tube voltmeter; 
AC voltages measured at 1000 ohms per volt. 

2. Socket connections are shown as bottom views. 

3. Measured values are (rom socket pin to common negative. 

4. Line voltage maintained at 117 volts for voltage readings. 

5. Nominaltoterance of component values makes possible a 
variation ol * I5*in voltage and resistance readings. 

6. All controls at minimum, proper output load connected. 
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CHALLENGER 
MODELS CHA33, CHA33Y 
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TRADE NAME 
MANUFACTURER 
TYPE SET 

TUBES (Seven) 

POWER SUPPLY 



Challenger Models CHA33, CHA33Y 

Challenger Amplifier Co. , P.O. Box 500, Paramus, N.J. 

AC Operated 3 Channel 33 Watt Audio Amplifier (Model CHA33Y has 3 Speed 
Manual Record Player) 

Types 12AX7/ECC83 Mic 1-Mic 2 Preamplifier, 6AV6 Mixer, 12AX7/ECC83 
AF Amp. -Phase Inv. , (2) 6L6GB Output, (2) 5Y3GT Rectifier 



110-120 Volt AC -60 Cycle 



RATING 1.1 Amp. ©117 Volt AC (l20Watts) 



HOWARD W. SAMS & CO., INC. 

The listing of any available replacement part herein does 
not constitute in any case a recommendation, warranty or 
guaranty by Howard We Sams & Co. , Inc. , as to the quality 
and suitability of such replacement part. The numbers of 
these parts have been compiled from information furnished 
to Howard W. Sams & Co. , Inc. , by the manufacturers of 
H329 



• Indianapolis 5, Indiana 

the particular type of replacement part listed. Repro- 
duction or use, without express permission, of editorial or 
pictorial content, in any manner, is prohibited. No patent 
liability is assumed with respect to the use of the informa- 
tion contained herein. © 1958 Howard W. Sams &Co. , Inc., 
Indianapolis 5, Indiana . Printed in U.S. of America 
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DAVID BOGEN 
MODEL L60 




0< 

^ OB 

1-0 

O m 



TRADE NAME David Bogen Model L60 

MANUFACTURER David Bogen Co. , Inc. P, O. BoxSOO, Paramus, N. J. 

TYPE SET AC Operated 6 Channel 60 Watt Audio Amplifier 

TUBES Twelve 

POWER SUPPLY 110-120 VoltB AC -60 Cycle RATING 1. 1 Amp. 



U7 Volts tC (130 WattB) 



VOLTAGE REGULATOR ADJUSTMENT (R6) 

The voltage regulator (R6) should be adjusted if V5, V6, V7, V8 or V9 tubes 
are replaced. 

I. Set "Volt Reg, " Control (R6) and volume controls {R1,R2, R3) at minimum 
Allow the amplifier to warm up for four minutes. 

a. Using an accurate low range DC voltmeter, connect the positive lead to 
terminal 1 of the "CUR MON" test strip. Connect the negative lead to ground. 

3, Turn the voltage regulator (R6) for a SLIGHT meter deflection. Measure 
the voltage at terminals 1,2, 3, and 4 on the "CUR MON" strip. Keep the meter 
connected to that terminal which measures the highest voltage. 

4. Turn the voltage regulator (R6) until the meter indicates . 25 volt. 



HOWARD W. SAMS & CO., INC. 

The listing of any available replacement part herein does 
not constitute in any case a recommendation, warranty or 
guaranty by Howard W„ Same & Co. , Inc. , as to the quality 
and suitability of such replacement part. The numbers of 
these parts have been compiled from information furnished 
to Howard W. Sams & Co. , Inc. , by the manufacturers of 
H313 



• Indianapolis 5, Indiana 

the particular type of replacement part listed. Repro- 
duction or use, without express permission, of editorial or 
pictorial content, in any manner, is prohibited. No patent 
liability is assumed with respect to the use of the informa- 
tion contained herein, (c) 1958 Howard W, Sams &Co, , Inc. , 
Indianapolis 5, Indiana , Printed in U.S. of America 



31 




CHASSIS BOTTOM VIEW-CAPACITOR IDENTIFICATION 




CHASSIS BOTTOM VIEW-RESISTOR IDENTIFICATION 
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LOW IMPEDANCE MIC PLUG- IN TRANSFORMER 




1, DC voltage measurements taken wilh vacuum tube voltmeter; 
AC voltages measured at 1000 ohms per volt. 

2, Socket connections are ihowr as bottom views . 

3, Measured vaiues are froin socket pin to common negative. 

4, Line voltage maintained al 117 volts for voltage readings. 

5, Nominal tolerance of component values makes possible a 
variation of *15*in voltage and resistance readings. 

6, All controls at rninimun\ proper output load connected. 



A PHOTOFACT STANDARD NOTATION SCHEMATIC 
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DAVID BOGEN 
MODEL PR100A 
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TRADE NAME David Bogen Model PRIOOA 

MANUFACTURER David Bogen Co. , Inc. , P. O. Box 500, Paramus, N. J. 

TYPE SET AC Operated 8 Channel Equalizer Preamplifier 

TUBES (Five) Types 12AU7/tCC82 Phono Preamplifier, 12AX7/teCC83 Phono AF AmpUfler, 12AT7/ECC81 AF 

AmplUler, 12AU7/ECC82 AF Ampi - Cath. FoUower, 6X4 Rectifier 



POWER SUPPLY 110-120 Volts AC -60 Cycles 



RATING 



23 AmpL (a) U7 Volts AC (23 Watts) 



HOWARD W. SAMS & CO., INC. • Indianapolis 5, Indiana 



The listing of any available replacement part herein does 
not constitute in any case a recommendation, warranty or 
guaranty by Howard W. Sams & Co. , Inc. , as to the quality 
and suitability of such replacement part. The numbers of 
these parts have been compiled from information furnished 
to Howard W. Sams & Co. , Inc. , by the manufacturers of 
H216 



the particular type of replacement part listed. Repro- 
duction or use, without express permission, of editorial or 
pictorial content, in any manner, is prohibited. No patent 
liability is assumed with respect to the use of the informa- 
tion contained herein. © 1957 Howard W, Sams &Co. , Inc. , 
Indianapolis 5, Indiana . Printed in U.S. of America 
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PRE-AMP PRE-AMP PREAMP 

® A 12AU7/ECC82 ®8 12AU7/ECC82 @a 12AX7/ECC83 



_ CATHODE 

^ J_ .1 FOLLOWER 

@B 12AX7/ECCB3 



B2 INPUT 



VOLUME \ 



(C25) 



AFAMP 
@A12AT7/£CC81 



t 




RESISTANCE READINGS 



1 . DC voltage measurements taken with vacuum \ube voltmeter; 
AC voltages measured at 1000 ohms per volt. 

2. Socket connections are shown as bottom views. 

3. Measured values are from sockd pin to common negative. 

4. Line voltage maintained at 117 volts for voltage readings. 
3. Nominal tolerance of component values makes possible a 

variation of * 13%in voltage and resistance readings. 
6. All controls at minimum, proper output load connected. 



OSEE PARTS LIST FOR ALTERNATE 
VALUE OH APPLICATION 
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ALL MEASUREMENTS TAKEN IN"AUX" POSITION 
. MEASURED FROM PIN 8 OF V4 
1 MEASURED FROM PIN 8 OF V2 
I MEASURED FROM PIN 7 OF V5 
NC NO CONNECTION 
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TAPE OinPUT 



MAINOUTPl/T 




LO FILTER SWM7 SHOWN IN 
12DCPS POSITION 
SW SEQUENCE: 

1. 12DCPS 

2. 60CPS 

3. 30CPS 

4. 15CPS 

5. FLAT 



HlFILTtRSWMSSHOWNJN 
3KC POSITION 
SW SEQUENCE: 

1. 3KV 

2. 6KC 

3. 8KC 

4. lOKV 

5. FLAT 
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On-Olf (Pushbutton Slide Type ) 
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DAVID BOGEN 
MODELS ST-10, ST-10G 




MODEL ST-10 
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TRADE NAME 
MANUFACTURER 
TYPE SET 
TUBES (Seven) 

POWER SUPPLY 



David Bogen Models ST-10, ST-lOG 

David Bogen Co. , Inc. , P. O. Box 500, Paramus, N. J. 

AC Operated Audio Amplifier 

Types ECC83/12AX7 (or) 12AD7 Ch. 2 PreamiJllfler, 6C4 Ch. 2 Cathode FoUower, 
ECC83/12AX7 (or) 12AD7 Ch. 1 PreampUfler, 6U8 Ch. 1 AF Amp. -Phase Inv. , (2) 6AQ5 
Ch, 1 Output, EZ80/6V4 (or) EZ81/6BW4 RectUier 

110-120 Volts AC-60 Cycles RATING . 52 Amp. (S) 117 Volts AC (52 Watts) 



HOWARD W. SAMS & CO., INC, • Indianapolis 5, Indiana 



The listing of any available replacement part herein does 
not constitute in any case a recommendation, warranty or 
guaranty by Howard W. Sams & Co. , Inc. , as to the quality 
and suitability of such replacement part. The numbers of 
these parts have been compiled from information furnished 
to Howard W. Sams & Co. , Inc. , by the manufacturers of 
H196 



the particular type of replacement part listed. Repro- 
duction or use, without express permission, of editorial or 
pictorial content, in any manner, is prohibited. No patent 
liability is assumed with respect to the use of the informa- 
tion contained herein, (c) 1957 Howard W, Sams & Co. , Inc. , 
Indianapolis 5, Indiana . Printed in U.S. of America 
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ELEaRO-VOICE 
MODEL A15 




> HI 

m O 






TRADE NAME 


Electro-Voice Model A15 


MANUFACTURER 


Electro- Voice, Inc., Buchanan, Mich. 


TYPESET 


AC Operated Amplifier 


TUBES (Six) 


Types 12AX7 AF Amp. -Phase Inv., 12BH7A Driver , (2) EL84 Output, (2) 6X4 Rectifier 


POWER SUPPLY 


105-125 Volts AC -60 Cycles RATING .48 Amp. (g) U7 Volts AC 



HOWARD W. SAMS & CO., INC. • Indianapolis 5, Indiana 



"The listing of any available replacement part herein does not constitute in any 
case a recommenctation, warranty or guaranty by Howard W. Sams & Co., Inc., 
as to the quality and suitability of such replacement part. The numbers of these 
parts hove been compiled from information furnished to Howard W. Sams & Co., 
Inc., by the manufacturers of the particulor type of replacement part listed." 
"Reproduction or use, without express permission, of editorial or pictoriol con- 
G518 



tent, in any manner, is prohibited. No patent liability is assumed with respect to 
the use of the information contoined herein. Copyright 1 956 by Howard W. 
Sams & Co., Inc., Indianapolis 5, Indiano, U. S. of America. Copyright onHer in- 
ternational Copyright Union. All rights reserved under Inter-American Copyright 
Union (1910) by Howard W. Sams & Co., Inc." Printed in U. S. of America 
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Photo FACT* Folder 




ELECTRO-VOICE 
MODEL A20 




TRADENAME 


Electro- Voice Model A20 


MANUFACTURER 


Electro- Voice, Inc., Buchanan, Mich. 


TYPESET 


AC Operated 20 Watt Amplifier 


TUBES @lx} 


Types 12AX7 AF AmplUler-Phaae Inverter, 12BH7A Driver, (2) 6V6GT Output, (2) 6X4 Rectifier 


POWER SUPPLY 


105-125 Volts AC - 60 Cycles Fj^TING . 59 Amp. g) 117 Volts AC 



m 



I' 

lo O 
Oft 



HOWARD W. SAMS & CO., INC. • Indianapolis 5, Indiana 



"The listing of any available replacement part herein does not constitute in any 
case a recommendation, warranty or guoronty by Howard W. Sams & Co., Inc., 
OS to the quality and suitability of such replacement port. The numbers of these 
parts hav* been compiled from information furnished to Howard W. Sams & Co., 
Iric, by the manufacturers of the porticulor type af replocement port listed." 
"Reproduction or use, without express permission, of editorial or pictorial con- 
G515 



tent, in any manner, is prohibited. No patent liability is assumed with respect to 
the use of the information contained herein. Copyright 1 956 by Howard W. 
Soms & Co., Inc., Indianapolis 5, Indiana, U. 5. of America. Copyright under in- 
ternational Copyright Union. All rights reserved under Inter-Americon Copyright 
Union (1910) by Haward W. Sams & Co., Inc." Printed in U. S. of America 
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ELEaRO-VOICE 
MODEL A30 




■S o 

t»0 
On 



TRADE NAMK 


Electro- Voice Model A30 


MANUFACTURER 


Electro- Voice, Inc. , Buchanan, Michigan 


TYPESET 


AC Operated 30 Watt Audio Amplifier 


TUBES (Six) 


Types 12AX7 AF Amp. -Phase Inv. , 12BH7A Driver, (2) 1614 Output, (2) 5Y3GT Rectifier 


POWER SUPPLY 


105-125 Volts AC - 60 Cycles RATING 1 Amp. (3) 117 Volts AC (110 Watts) 



HOWARD W. SAMS & CO., INC. • Indianapolis 5, Indiana 



"The listing of any available replacement part herein does not constitute in any 
case a recommendation, warranty or guaranty by Howard W. Sams & Gd., Inc., 
as ta the quality and suitability of such replacement part. The numbers of these 
parts have been compiled from information furnished to Howard W, Sams & Co., 
Inc., by the manufacturers of the porticulor type of replacement part listed." 
"Reproduction or use, without express permission, of editorial or pictorial can- 
G853 



tent, in any manner, is prohibited. No patent liability is assumed with respect to 
the use of the information contained herein. Copyright 1 957 by Howard W. 
Sams & Co., Inc., Indianapolis 5, Indiana, U. S. of America. Copyright under In- 
ternational Copyright Union. All rights reserved under Inter-American Copyright 
Union (1 91 0) by Howard W. Sams & Co., Inc." Printed in U. S. af America 
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ELEaRO-VOICE 
MODEL PC2 




o3 
o 5 

m O 



TRADE NAME 


Electro- Voice Model PC2 


MANUFACTURER 


Electro- voice Inc. , Buchanan, Mich. 


TYPE SET 


AC Operated Equalizer Preamplifier 


TUBES (Three) 


Types 12AX7 Phono Preaniplliier,12AX7 AF AmplUler,6X4 RectUier 


POWER SUPPLY 


105-125 Volts AC - 60 Cycles RATING . 22 Amp. C3) 117 Volts AC 



HOWARD W. SAMS & CO., INC. • Indianapolis 5, Indiana 



"The listing of any available replacement part herein does not constitute in any 
case a recommendation, warranty or guaranty by Howard W. Sams & Co., Inc., 
as to the quality and suitability of such replacement part. The numbers of these 
parts have been compiled from information furnished to Howard W. Sams & Co., 
Inc., by the manufacturers of the particular type of replacement part listed." 
"Reproduction or use, without express permission, of editorial or pictorial con- 
G816 



tent, in any manner, is prohibited. No patent liability is assumed with respect to 
the use of the information contained herein. Copyright )957 by Howard W. 
Sams & Co., Inc., Indianapolis 5, Indiana, U. S. of America. Copyright under in- 
ternational Copyright Union, Ail rights reserved under Inter-American Copyright 
Union (1 91 0) by Howard W. Sams 4 Co., hic." Printed in U. S. of America 
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FISHER 
MODEL PR-6 




TRADE NAME Fisher Model PR-6 




MANUFACTURER Fisher Radio Corp. , 21-21 44th Drive^ 


Long Island City 1, N. Y. 


TYPE SET AC Operated Preamplifier 




TUBES (Qie) Type 6SC7 Preamplifier 




POWER SUPPLY 105-125 Volts AC-50/60 Cycle 


RATING . 04 Amp. (g)117 Volts AC (4 Watts) 



TAPE ^ 
INPUT^ 



PRE-AMP 
(vJ)a6SC7 



PRE-AMP 
®b6SC7 



75y 



PHONO ^ 
INPUT Y 



VI 


6SC7 ! 


1 Oo 


2 


1 145K 


3 


22meg 


4 


22meg 


5 


llOK 


6 


Oo 


7 


.50 


8 


,50 




i '^ ® 



lOOK 



(nmf 
10%r-° 
(|)J-.Q027 



(D 



AF 
OUTPUT 



.047 



1 






I 



R6 

nov 



120K 



SELECTOR SW 
(IV\2I SHOWN IN 
TAPE POSITION 
SW SEQUENCE : 

1 - TAPE 

2 - PHONO 



®J 



OR. 






t MEASURED FROM OUTPUT OF Ml 




O3400 

o 
o 

^R 

±_ GRN 



(CJ)A^ 



vw — 



22K 
30mfd 



®^4 



22K 



(Cl)c#^15mfd 



^llOV 

SOURCE 



15mfd 



Y£L 
lo 1 



GRN 



e SEE PARTS LIST FOR ALTERNATE 
VALUE OR APPLICATION 



A PHOTOFACT STANDARD NOTATION SCHEMATIC 
Howard W. Sams & Co., Inc. 1958 

HOWARD W. SAMS & CO., 

The listing of any available replacement part herein does 
not constitute in any case a recommendation, warranty or 
guaranty by Howard W. Sams & Co. , Inc. , as to the quality 
and suitability of such replacement part. The numbers of 
these parts have been compiled from information furnished 
to Howard W. Sams & Co., Inc., by the manufacturers of 
H394 



INC. • Indianapolis 5, Indiana 

the particular type of replacement part listed. Repro- 
duction or use, without express permission, of editorial or 
pictorial content, in any manner, is prohibited. No patent 
liability is assumed with respect to the use of the informa- 
tion contained herein, (c) 1958 Howard W. Sams &Co. , Inc. , 
Indianapolis 5, Indiana . Printed in U.S. of America 
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FISHER 
MODEL 80-AZ 




o 

|S 5) 
00 m 
I 

> 

N 



TRADENAME 


Fisher Model SO-AZ 


MANUFACTURER 


Fisher Radio Corp., 21-21 44th. Drive, Long Island City 1, N.Y. 


TYPESET 


AC Operated 30 Watt Audio AmplUler 


TUBES (Five) 


Types 12AT7 AF Amp. -Phase Ihv., 12AU7A Driver, (2) EL-37 Output, 5V4G 
Rectifier 


POWER SUPPLY 


105-125 Volts AC-50/60 Cycles RATING 1 Amp. (g) 117 Volts AC 



PHASE INVERTER BALANCE ADJUSTMENT 



1. Disconnect the speaker and connect a 16 ohm, 20 watt 
resistor to "GND" and "8 or 16". 

2. Connect the audio generator to the amplifier Input 

3. Switch IMPEDANCE SELECTOR to "16". 

4. Turn Z-Matic control fully counter clockwise. 

5. Connect the wave analyzer or distortion analyzer across 
the 16 ohm resistor. 



6. Set the audio generator to 1000 cycles and adjust the 
attenuator so that the amplifier produces 20 watts (17.85 
volts RMS) across the 16 ohm resistor. 

7. Tune the wave analyzer to the second harmonic of 1000 
cycles or, If a distortion analyzer Is used, tune It for 
minimum reading at lOOO cycles. 

8. Adjust the phase Inverter balance control (R4) for mini- 
mum distortion. 



HOWARD W. SAMS & CO., INC. • Indianapolis 5, Indiana 



"The listing of any available replacement part herein does not constitute in any 
case a recommendation, warranty or guaranty by Howard W. Sams & Co., Inc., 
as ta the quality and suitability of such replacement part. The numbers of these 
parts have been compiled from ihfonnatian furnished to Howard W. Sams & Co., 
Inc., by the manufacturers of the particular type of replacement port listed." 
"Reproduction or use, without express permission, of editorial or pictorial con- 
0621 



tent, in any monner, is prohibited. No patent liability is assumed- with respect to 
the use of the information' contained herein. Copyright 1 957 by Howard W. 
Soms & Co., Inc., Indianapolis 5, Indiana, U. S. of America. Copyright under In- 
ternational Copyright Union. All rights reserved under Inter-American Copyright 
Union (1 910) by Howard W. Sams & Co., Inc." Printed in U. S. of America 
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GROMMES 
MODEL 212 




O 7S 

PS 



TRADE NAME 


Grommes Model 212 


MANUFACTURER 


Precision Electronics, Inc. , 9101 King Ave. , Franklin Park, 111. 


TYPE SET 


AC Operated 8 Channel Preamplifier 


TUBES (Five) 


Types 12AX7 Phono Preamplifier, 12AX7 AF Ampt -Cath. Follower, 12AX7 AF Amplifier, 
12AX7 AF Amp. -Cath. FoUower, 6X4 Rectifier 


POWER SUPPLY 


110-120 volts AC -60 Cycles RATING . 25 Amp. Q} U7 Volts AC (22 Watts) 



HOWARD W. SAMS & CO., 

The listing of any available replacement part herein does 
not constitute in any case a recommendation, warranty or 
guaranty by Howard W. Sams & Co. , Inc. . as to the quality 
and suitability of such replacement part. The numbers of 
these parts have been compiled from information furnished 
to Howard W. Sams & Co. . Inc. , by the manufacturers of 
H142 



NC. • Indianapolis 5, Indiana 

the particular type of replacement part listed. Repro- 
duction or use, without express permission, of editorial or 
pictorial content, in any manner, is prohibited. No patent 
liability is assumed with respect to the use of the informa- 
tion contained herein, (c) 1957 Howard W, Sams & Co. , Inc. , 
Indianapolis 5, Indiana . Printed in U.S. of America 
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MIC INPUT 



RUM3LI FILTER SWM8 (mS) ^ 
SHOWN IN ON POSITION^-^ ^^ 



SELECTOR SW M6 SHOWN 
IN AUX POSITION 
SW SEQUENCE: 

1. AUX 

2. TUNER 

3. TAPE 

4. PHONOfl (MAG) 

5. PHONO* 2 

6. MIC 



CATHODE FOLLOWER 
®B 12AX7 



TUNER INPUT 





ROLLOFF SW M4 SHOWN 
IN TAPE POSITION 
SW SEQUENCE: 



3. 10-5-12 

4. RIAA 

5. LP-16 

6. SCRATCH FILTER 



RESISTANCE READINGS 



ITEM 
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Pin 3 
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60 
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90 
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t 115K 
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120 


V5 


6X4 


llOOo 


NC 


INF 


INF 


NC 


IXOo 


aOKIMin) 







ALL MEASUREMENTS TAKEN IN "TAPE" POSITION 
. MEASURED FROM PIN 3 OF VI 
■ MEASURED FROM PIN 3 OF V4 



A PHOTOFACT STANDARD NOTATION SCHEMATIC 

Howard W. S*m, * Co., Uc. 1957 



T MEASURED FROM PIN 7 OF V5 
* MEASURED FROM PIN 8 OF VZ 
NC NO CONNECTION 



1. DC voltage measurements taken with vacuum tube voltmeter; 

AC voltages measured at 1000 ohms per volt. 
Z. Socket connections are shown as bottom views. 

3. Arteasured values are from socket pin to common negative. 

4. Line voltage maintained at 117 volts for voltage readings. . 

5. Nominaltoleranceof component values makes possible a 
variation of * 15%in voltage and resistance readings. 

6. All controls at minimum, proper output load connected. 



©SEE PARTS LIST FOR ALTERNATE 
VALUE OR APPLICATION 
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TAPE OUTPUT 



LOWFREQ. SWMll 
SHOWN IN150CPS 



TAPE MONITOR SW M7 
SHOWN iN NORMAL POSITION 




LOUDNESS SWMIO 
SHOWN IN ON POSITION 
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RoUoff DB (Rotary Wafer Type) 
Tumorer CPS (Rotary Wafer Type) 
Input Selector Rotary Wafer Type) 
Tape Monitor (Slide Type SPDT) 
Rumble Filter (Slide Type SPDT) 
Presence (Slide Type SPDT) 
Loudness (Slide Type DPST^ 
LowFreq. (Slide Type SPDT) 
Power On-Off (Slide Type SPDT) 
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GROMMES 
MODELS 221 




TRADE NAME 


Grommes Model 221 


MANUFACTURER 


precision Electronics, Inc. 9101 King Ave. , Franklin Park, Ul. 


TYPE SET 


AC Operated Audio Amplifier 


TUBES (Five) 


Types 12AU7 AF Amplifier, 12AU7 AF Amp. - Phase Inv. , (2) 6L6GB (or) 5881 Output, 
5U4GB Rectifier 


POWER SUPPLY 


110-120 Volts AC - 60 Cycles RATING . 9 Amp. (3) 117 Volts AC (9 Watts) 



HOWARD W. SAMS & CO., INC. • Indianapolis 5, Indiana 



The listing of any available replacement part herein does 
not constitute in any case a recommendation, warranty or 
guaranty by Howard W. Sams & Co. , Inc. , as to the quality 
and suitability of such replacement part. The numbers of 
these parts have been compiled from information furnished 
to Howard W. Sams & Co, , Inc. , by the manufacturers of 
H144 



the particular type of replacement part listed. Repro- 
duction or use, without express permission, of editorial or 
pictorial content, in any manner, is prohibited. No patent 
liability is assumed with respect to the use of the informa- 
tion contained herein. © 1957 Howard W. Sams &Co. , Inc. , 
Indianapolis 5, Indiana . Printed in U.S. of America 
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HAMILTON 
MODEL PMX-6 




SO 



TRADE NAME 


HamUton Model PMX-6 


MANUFACTURER 


HamUton Electronics Corp. , 2726 W. Pratt Ave. , Chicago 45, III. 


TYPE SET 


AC Operated 6 Channel Preamplifier Mixer 


TUBES (Three) 


Types 12AX7 Channels 1-2 Preampmier, 12AX7 Channels 3-4 Preamplifier, 
12AX7 Channels 5-6 PreamplUler 


POWER SUPPLY 


110-120 Volts AC - 60 Cycles RATING . 04 Amp. (3) 117 Volts AC ( 5 Watts) 



HOWARD W. SAMS & CO., INC. • Indianapolis 5, Indiana 



"The listing of ony available replacement part herein does not consfitute in any 
case a recommendation, warranty or guaranty by Howard W. Sams & Co., Inc., 
as to the quality and suitability of such replacement part. The numbers of these 
parts have been compiled from information furnished to Howard W. Sams & Co., 
Inc., by the manufacturers of the particular type of replacement part listed." 
"Reproduction or use, without express permission, of editorial or pictorial con- 
G994 



tent, in any manner, is prohibited. No patent liability is assumed with respect to 
the use of the information contained herein. Copyright 1 957 by Howard W. 
Sams & Co., Inc., Indianapolis 5, Indiana, U. S. of America. Copyright under in- 
ternational Copyright Union. All rights reserved under Inter-Americon Copyright 
Union (1910) by Howard W. Sams & Co., Inc." Printed in U. S. of America 
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HARMAN-KARDON 
MODEL A-1040 "Trend il" 




TRADE NAME Harman-Kardon Model A-1040 '"IVend 11" 

MANUFACTURER Harman-Kardon, Inc^ 520 Main St. , Westbury, L.L, N. Y. 
TYPE SEt AC Operated 6 Channel 40 Watt Audio Amplifier 

TUBES (Ten) 
POWER SUPPLY 



Types 12AX7 Phono Preamplifier, 12AX7 Cath. Follower -AF Amp. , 12AV6 AF Amplifier, 12AT7 AF Amp- 
Phase Inv. , (4) 12AB5 Output, (2) EZ81 Rectifier 
105-125 Volts AC-60 Cycles RATING . 83 Amp. (a)117 Volts AC (84 Watts) 



HOWARD W. SAMS & CO., INC 

.The listing of any available replacement part herein does 
not constitute in any case a recommendation, warranty or 
guaranty by Howard W. Sams & Co. , Inc. , as to the quality 
and suitability of such replacement part. The numbers of 
these parts have been compiled from information furnished 
to Howard W, Sams & Co. , Inc. , by the manufacturers of 



• Indianapolis 5/ Indiano 

the particular type of replacement part listed. Repro- 
duction or use, without express permission, of editorial or 
pictorial content, in any manner, is prohibited. No patent 
liability is assumed with respect to the use of the informa- 
tion contained herein. © 1958 Howard W. Sams &Co. , Inc., 
Indianapolis 5, Indiana . Printed in U.S. of America 
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PHONO PREAMP 
@A 12AX7 



PHONO PRE-AMP 
@Bl2AX7 



RUMBLE FlLfER SW (M9) 
SHOWN IN"0" POSITION 
SW SEQUENCL- 

1.0 

2 

3. 2 




e SEE PARTS LIST FOR ALTERNATE 
VALUE OR APPLICATION 



1. DC voltage measurements taken with vacuum tube voltmeter; 
AC voltages measured at 1000 ohms per volt. 

2. Socket connections are shown as bottom views. 

3. Measureo values are from socket pin to common negative. 

4. Line voltage maintained at 117 volts for voltage readings. 

5. Nominal tolerance of component values makes possible a 
variation of ^ IMin voltage and resistance readings. 

6. All controls at minimum, proper output load connected. 



ALT. SOECTOR SW 
CIRCUIT USED IN 
SOME VERSIONS 



FRONT 




AUXC 
'"^AUXfl TUttF 

innjT iiruT 



47D0mmf 
=F 10* 
— vw 



TO RUMBLE SW 



10aDm«fW% 



47Q0mmf 
10* 



Imeg 



lOQOmmf 
> 10* 



47DK10* 



lOOOmmf 
IW ^ 



X 



27D 

IW ' '" 



,lqviS[}0% 



T0PIN8 
OF VI 



TO a! 



RESISTANCE READINGS 



ITEM 


TUBE 


Pini 


Pin 2 


Pin 3 


Pin 4 


Pin 5 


Pin 6 


Pin 7 


Pin 8 


Pin 9 


VI 


12AX7 


t300K 


220 K 


1500n 


37K 


37 K 


t270K 


47 K 


820 n 


37K 


V2 


12AX7 


t300K 


600K 


1500O 


37K 


37 K 


t32K 


l.lmeg 


100 K 


37K 


V3 


12AV6 


470K 


UOOo 


37K 


37K 


NC 


NC 


tSOOK 






V4 


12AT7 


t60K 


t500K 


27K 


37K 


37 K 


t60K 


tl.5meg 


27K 


37K 


V5 


12A65 


t jgooQ 


TP 


165K 


37K 


37K 


165K 


Oo 


tlOOOo 


tlOOo 


V6 


12AB5 


t lOOOn 


TP 


165K 


37 K 


37 K 


165K 


Oo 


tlOOOo 


tlOOn 


V7 


12AB5 


t lOOOo 


TP 


165K 


37K 


37K 


165 K 


OO 


tlOOOo 


tlOOo 


V8 


12AB5 


t lOOOQ 


TP 


165K 


37K 


37K 


165K 


Oo 


tlOOOn 


tlOQo 


V9 


EZ81 


90o 


NC 


20K(min) 


37K 


37K 


NC 


90O 


NC 


NC 


VIO 


EZ81 


810 


NC 


20K{min) 


37 K 


37K 


NC 


81n 


NC 


NC 



t MEASURED FROM P I N 3 OF V 10 
. MEASURED FROM PIN 8 OF V 2 

NC NO CONNECTION 

-TP TIE POINT 



A PHOTOFACT STANDARD NOTATION SCHEMATIC 
Howjfd W. S*iiii & Co., Inc. 1958 
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KNIGHT 
MODELS 93SZ505, 93SZ737 




MODEL 93SZ737 



TRADE NAME 
SUPPLIER 
TYPE SET 

TUBES (Five) 

POWER SUPPLY 



Knight Models 03SZ505, 93SZ737 

Allied Radio Corp. , 100 N. Western Ave. , Chicago 80, niinols 

AC Operated 16 Watt 3 Channel Audio AmplUler (Model 93SZ737 Has 4 Speed Manual Record 

Player) 

Types flAV6 Mlc Preamplifier, ECC83 (or) 12AD7 (or) 12AX7 AF AmplWler, (2) 6V6GT 
Output, 5Y3GT Rectifier 



110-120 Volts AC - 60 Cycles 



RATING . 6 Amp. (a) U7 Volts AC, 62 Watts 



o 



P I 

o 

Q 



HOWARD W. SAMS & CO., INC. • Indianapolis 5, Indiana 



The listing of any available replacement part herein does 
not constitute in any case a recommendation, warranty or 
guaranty by Howard W. Sams & Co. , Inc. , as to the quality 
and suitability of such replacement part. The numbers of 
these parts have been compiled from information furnished 
to Howard W, Sams Si Co. , Inc. , by the manufacturers of 
HI 70 



the particular type of replacement part listed. Repro- 
duction or use, without express permission, of editorial or 
pictorial content, in any manner, is prohibited. No patent 
liability is assumed with respect to the use of the informa- 
tion contained herein. © 1S57 Howard W, Sams & Co. , Inc. , 
Indianapolis 5, Indiana . Printed in U.S. of America 
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KNIGHT 
MODEL 93SZ645 




o 

HI C 

•- Z 
SO 



TRADE NAME 
SUPPLIER 
TYPE SET 
TUBES (Seven) 

POWER SUPPLY 



Knight Model 93SZ645 

Allied Radio Corp. , 100 N. Western Ave. , Chicago 80, HI. 

AC (or) Battery Operated 4 Channel 25 Watt Mobile Audio AmplUler 

Types 12AX7 Mlc. l-MIc, 2-Mag. Preamp. , 12AX7 Mlc. 1-Mlc. 2-Mag. Preamp. 12AX7 AF Anip. -Phase Inv. 
(2) 6L6G Output, (2) 6X5GT Rectifier 



110-130 Volts AC - 60 Cycles (or) 
6 Volt Storage Battery (or) 

12 Volt Storage Battery 



RATING . 92 Amp. U7 Volts AC (100 Watts) (or) 
15. 5 Amp. © 6. 3 Volts DC (or) 
8. 75 Amp. G) 12. 6 Volts DC 



HOWARD W. SAMS & CO., INC. • Indianapolis 5, Indiana 



"The listing of any available replacement part herein does not constitute in any 
case a recommendation, warranty or guaronty by Howard W. Sams & Co., Inc., 
as to the quality and suitability of such replacement part. The numbers of these 
parts have been compiled from information furnished to Howard W. Sams & Co., 
Inc., by the manufacturers of the particular type of replacement part listed." 
"Reproduction or use, without express permission, of editorial or pictorial con- 
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tent, in any manner, is prohibited. No patent liability is assumed with respect to 
the use af the information contained herein. Copyright 1 957 by Howard W. 
Sams &L Co., inc., Indionapolis 5, Indiano, U. S. of America. Copyright under in- 
ternational Copyright Union. All rights reserved under Inter-American Copyright 
Union (1910) by Howard W. Sams & Co., Inc." Printed in U. S. of America 
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MICl PRE AMP 
@Al2AX7 



MIC#1@ 



MAG 



MIC #2^ 



PHONO ( 



PHONO 



„„ ] TWISTED WIRE 
■AROUND RESISTOR 




DC voltage measurements taken witti vacuum tube voltmeter; 
AC voltages measured at 1000 ohms per volt. 
Socket connections are shown as bottom views. 
Measured values are from socket pin to common negative. 
Line voltage matntained at 117 volts for voltage readings. 
5. ^k)minal tolerance of component values makes possible a 
variation of ^15%in voltage and resistance readings. 
All controls at minimum, proper output load connected. 



eSEE PARTS LIST FOB ALTERNATE 
VALUE OB APPLICATION 
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RESISTANCE READINGS 
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A PHOTOFACT STANDARD NOTATION SCHEMATIC 
e Howard W. Sami A Co., Inc. 1957 



NC NO CONNECTION 
TP TIE POINT 
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FU^fCTION SfV.M6 SHOWN 
IN 6 VOLT POSITION. 
SEQUENCE : 

1.6V 

2.12V 
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Power Changeover (Rotary, Wafer Type) 3 Gang. 

DC On-Stand By, Slide Type (SPST) 
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KNIGHT 
MODEL 93SZ655 




TRADE NAME 


Knight Model 93SZ655 


SUPPLIER 


AUied Radio Corp. , 100 N. Western Ave. , Chicago 80, El. 


TYPE SET 


AC Operated 3 Channel 15 Watt Audio Amplifier 


TUBES (Five) 


Types 6SJ7 Mic Preamplifier, 6SC7 AF Amp, -Phaae Inv. , (2) 6V6GT Output, 5Y3GT Rectifier 


POWER SUPPLY 


105-130 Volts AC 50/60 Cycles RATING . 8 Amp. (g) U7 Volts AC (75 Watts) 
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HOWARD W. SAMS & CO., INC. • Indianapolis 5, Indiana 



"The listing of any available replacement part herein does not constitute in any 
case a recommendation, warranty or guaranty by Howard W, Sams i Co., Inc., 
as to the quality and suitability of such replacement part. The numbers of these 
ports have been compiled from information furnished to Howard W. Sams i Co., 
Inc., by the manufacturers of the particular type of replacement part listed." 
"Reproduction ar use, without express permission, of editorial or pictorial con- 
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tent, in any manner, is prohibited. No patent liability is assumed with respect to 
the use of the information contained herein. Copyright ]957 by Howard W. 
Sams i Co., Inc., Indianapolis 5, Indiana, U. S. of America. Copyright under in- 
ternational Copyright Union. All rights reserved under Inter-American Copyright 
Union (1910) by Howard W. Sams i Co., Inc." Printed in U. S. of America 
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KNIGHT 
MODEL 93SZ682 
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TRADE NAME 


Knight Model 93SZ682 


SUPPT.TKR 


AUied Radio Corp. , 100 N. Western Ave. , Chicago 80, niinois 


TYPE SET 


AC Operated 5 Channel 30 Watt Audio Amplifier 


TUBES (Six) 


Types 6SC7 Preamplifier, 6SC7 Mixer, 6SC7 AF Amp. -Phase Inv. , (2) 6L6G Output, 5U4G Rectifier 


POWER SUPPLY 


105-130 Volts AC -50/60 Cycles RATING 1.18 Amp. (g) U7 Volts AC a25 Watts) 



HOWARD W. SAMS & CO., INC. • Indianapolis 5, Indiana 



"The listing of any available replacement part herein does not constitute in any 
case G recommendation, warranty or guaranty by Howard W. Soms & G>., Inc., 
as to the quality and suitability of such replacement part. The numbers of these 
parts have been compiled from information furnished to Howard W. Sams & G>., 
Inc., by the manufacturers of the particular type of replacement part listed." 
"Reproduction or use, without express permission, of editorial or pictorial con> 
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tent, in any manner, is prohibited. Uo patent liability is assumed with respect to 
the use of the Information contairied herein. Copyright 1 957 by Howard W, 
Sams & Co., Inc., Indianopolis 5, Indiana, U. S. of America. Copyright under in- 
ternational Copyright Union. All rights reserved under Inter-American Copyright 
Union (1 91 0| by Howard W. Sams & Co., Inc." Printed in U. S. of America 
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111 

> 



I 

< 
Z 
u 




2 z 

UJ 

Q in 



tn 






ill 


§ 


Bl 


ii 


^^% 



^ 


^ 






< 


< 








UJ 


O 




1- 


z 

UJ 

o 


z 




tn 








s 


t- c- t- 






^ 


UOO 


u> 


UJ 
CO 




Sgg 






S 


0^ 


3 




^ 


< 


1— 




.'.t ^ 


o. 




3 






So 

"z 


^ ^% 















8z 


i 


y 




o . 










5Z 


in 

1 


11 

IS 








oo 






%! 


s 


«■ 






15 


g 








a.2 


Fh 


HE- 


(/I 










tt 


< 








o 


5 


i^? 


esi 




^ 




O^ 






^ 




11 


s 


PS 


a! 


u 








< 


< 








u 


1^ 


III 










^ 


si 


>- 










-J 








O 




§^' 




?>51 


tt 




^ 


^^ 


i 




11 


\ 




UJ 




d 










H^ 












o o o o 




1 


sssss 




3 


111«8 




iz 


r"t55 



E « 
• 5 



w O 

2 5 

O 
■£ TJ 

.E E 
c E 

?.£ 

*0>TJ 

2 o 






g2 

II 



33? 



15 



X A 



ajZ 

II 



t-t-c-t- t-t- 2 t-t> t- 
S S S ^ S S S ^I S ^ S S S S 






■* 2 2 ^ 3 2 2 « 2 212 2 
I ( I s; I I I I I I I I 



QQ 
Ed H 



fr- t- t- t- t- 

■* T|< T|t ^ ■O".*' 



ggs^gssgssssgs 



n n n N -. n c^ 

O O O t- o o o 

p^ p^hQ a Q Q 

QQQQaQQ 



CO CO CO CO 

o o o o 

in A la m 



lOioino^iniASOoi'^i'^'AU' 

( "t I T^ I I I ) 

QQQQQaQaaaiaQQa 

nffiffl(qfflncQ2n2nffinffi 



o o o 



gg 



!gg 



^- t- t- o t- t- 

-* Tf Tf O — 1 ■* ■* O O 

OOOr-OOOOSONOOOO 



■* ■* lO ■* 






£ 6 

oz 



I5-? 






H d 






d- IT 






" ST' 






M M M W 

g cjg aS g 



33^3^99^9^ 



illillilil 

■otncQiocQcninCQiaQQ 



< ffl U ^ CO O ^ ffl ^ 1 

K pij tf p[i 



110 



o 

t 

o 

I 
in 

«n 
«n 

< 




0) 



o 
u 

in 

Z 

o 

E 
s 

u 
in 

Ui 

a 
a 



in 
in 

< 



i 




i 


^i 


BTS-470K 

BTS-IOK 

BTS-470K 

BTS-470K 

BTS-1500 

BTS-IOK 

BTS-IOK 

BTS-470K 

PWlO-200 

PW10-7500 


ii 




i 


i 


oo 


i 


owgogwwgoo 
52552225SP 


^ o 


222ScBKKKKK 



«« g 



S, ''• = 



1 




i 


.| 


BTS-lOMeg 

BTS-220K 

BTS-lOMeg 

BTS-IOOK 

BTS-220K 

BTS-47K 

BTS-IOOK 

BTS-22K 

BTS-180K 

BTS-1800 

BTS-1.5Meg 


It 




i 


1 




1 




ii 


sssssiSaasa 



-D 2 



It 



fcZ 






>@ 



^2 



"@ 



3®^ 2 
2t-a@ 



«/> 




i 


-1 








8-° 




d 

^1 




ii 




Hi 


1 


5 


^ 




g 




iz^ 







Q 
ft 

d 

1 


13 :^ 

n 




o. 


1 


a 


§§ 



m 




m 




^L ® 



±:^ 



i^ 



-vw- 




® 



^IH" 



® 



(D 



(D 



© 





® 







©i^ 



§© 



© 



P /"1?~ 



P — ^^v^ — (I' 






-r3 



E < 

© 



®=rS 



;® 



_^ 





u o 

<I 
o® 
o 



112 



Photofact* Fold 



er 




KNIGHT 
MODEL 94SX706 




o 

o _ 
111 ^ 

■■ z 
to 

V) X 

X -■ 

o 



TRADE NAME 


Knight Model 94SX706 


SUPPT.TKR 


Allied Radio Corp. , 100 N. Western Ave. , Chicago 80, lU. 


TYPE SET 


AC Operated Equalizer Preamplilier 


TUBES (Three) 


Types 12AX7 Preampliiier, 12AX7 Cath. FoUower - 1st AF Amp. , 6C4 2nd AF Ampliiier 


POWER SUPPLY 


UO-120 Volts AC-50/60 Cycles RATING .15 Amp. © 117 Volts AC (7 Watts) 



HOWARD W. SAMS & CO., INC • Indianapolis 5, Indiana 



"The listing of any available replacement part herein does not constitute in any 
case a recommendation, warranty or guaranty by Howard W. Sams & Co., Inc., 
as to the quality and suitability of such replocement part. The numbers of these 
parts have been compiled from information furnished to Howard W. Sams & Co., 
Inc., by the manufacturers of the particular type of replacement part listed." 
"Reproduction or use, without express permission, of editorial or pictorial con- 
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tent, in any manner, is prohibited. No patent liability is assumed with respect to 
the use of the information contained herein. Copyright 1957 by Howard W. 
Sams & Co., Inc., Indianapolis 5, Indiana, U. S. of America. Copyright under in- 
ternational Copyright Union. All rights reserved under Inter-American Copyright 
Union (1 910) by Howard W. Sams & Co., Inc." Printed in U. S. af America 
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MADISON FIELDING 
MODEL PR-45 "Transamp" 
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si 



2 P 



TRADE NAME Madison Fielding Model PR-45 "Transamp" 

MANUFACTURER Madison Fielding Corp; , 863 Madison St , Brooklyn 21, N. Y. 

TYPE SET AC Operated 6 Channel Preamplifier With Transistorized Input 

TUBES (One) Type 12AX7/ECC83 AF AmpHfler 

POWER SUPPLY 105-125 Volts AC -50/60 Cycles RATING . 10 Amp. (a) 117 Volts AC (6 Watts) 



HOWARD W. SAMS & CO., INC. • Indianapolis 5/ Indiana 

the particular type of replacement part listed. Repro- 
duction or use, without express permission, of editorial or 
pictorial content, in any manner, is prohibited. No patent 
liability is assumed with respect to the use of the informa- 
tion contained herein. © 1958 Howard W. Sams &Co, , Inc., 
Indianapolis 5, Indiana . Printed in U.S. of America 



The listing of any available replacement part herein does 
not constitute in any case a recommendation, warranty or 
guaranty by Howard W. Sams & Co. , Inc. , as to the quality 
and suitability of such replacement part. The numbers of 
these parts have been compiled from information furnished 
to Howard W. Sams & Co. , Inc. , by the manufacturers of 
H277 
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NEWCOMB 
MODEL CO-1010 







TRADE NAME 
MANUFACTURER 
TYPE SET 
TUBES (Five) 

POWER SUPPLY 



Newcomb Model CO-1010 

Newcomb Audio Products Co. , 6824 Lexington Ave. , Hollywood 38, Calif. 

AC Operated 6 Channel 10 Watt Audio Amplifier 

Types 12AX7 Preamp. - AF Amp. , 12AX7 AF Amp. - Phase Inv. (2) 6V6GT Output 
6AX5GT Rectifier 



110-120 Volts AC -60 Cycles 



RATING o 55 Amp. @ 117 Volts AC (60 Watts) 



HOWARD W. SAMS & CO., INC. • Indianapolis 5, Indiana 



"The listing of any available replacement part herein does not constitute in any 
cose a recommendation, warranty or guaranty by Howard W. Sams & Co., Inc., 
as to the quality and suitability of such replacement part. The numbers of these 
parts have been compiled from information furnished to Howard W. Sams & Co., 
Inc., by the manufacturers of the particular type of replacement part listed." 
"Reproduction or use, without express permission, of editorial or pictorial con- 
Gg82 



tent, in any manner, is prohibited. No patent liability is assumed with respect to 
tfie use of the information contained herein. Copyright 1 957 by Howard W. 
Sams & Co., Inc., Indianapolis 5, Indiana, U. S. of America. Copyright under in- 
ternational Copyright Union. All rights reserved under Inter-American Copyright 
Union (1910) by Howard W. Sams & Co., Inc." Printed in U. S. of Americo 
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NEWCOMB 
MODEL CO-1012 




2i 



TRADE NAME 
MANUFACTURER 
TYPE SET 
TUBES (Six) 

POWER SUPPLY 



Newcomb Model CO-1012 

Newcomb Audio Products Co. , 6824 Lexington Ave. , Hollywood 38, California 

AC Operated 7 Channel 12 Watt Audio Amplifier 

Types 12AX7 Mic-Phono Preamplifier, 6AV6 AF Amplifier, 12AX7 AF Amp. -Phase Inv. (2) 6V6GT 
Output, 5Y3GT Rectifier 



110-120 Volts AC -60 Cycles 



RATING . 64 Amp, (g) 117 Volts AC (68 Watts) 



HOWARD W. SAMS & CO., INC. • Indianapolis 5, Indiana 



"The lilting of any available replacement part herein does not constitute in any 
case a recommendation, warranty or guoranty by Howard W. Sams & Co., Inc., 
as to the quality and suitability of such replacement part. The numbers of these 
parts have been compiled from information furnished to Howard W. Sams & Co., 
Inc., by the manufacturers of the particular type of replacement part listed." 
"Reproduction or use, without express permission, of editorial or pictorial con- 
G98r 



tent, in any manner, is prohibited. No patent liability is assumed with respect to 
the use of the information contained herein. Copyright 1957 by Howard W. 
Sams & Co., Inc., Indianapolis 5, Indiana, U. S. of America. Copyright under in- 
ternational Copyright Union. All rights reserved under Inter-American Copyright 
Union (1910) by Howard W. Sams & Co., Inc." Printed in U. S. of America 
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MIC PHONO PRE-AMP 
@Al2AX7 




A PHOTOFACT STANDARD NOTATION SCHEMATIC 
O How.'d W. S... « Co., I.e. 19S7 
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20000 
mmf 



@: 



■LOOK 



330K 
■1000 



205 V 






470 



AF AMP PHASE INV 

®12AX7 



OUTPUT 
® 6V6GT 



41 



5A (^ 

5meg baSS 5meg 




20000 

mmf 





320V 



330V 



OUTPUT 
@6V6GT 



4K 




,, VW r 1 — 

,, 1200O ■ I 

©Bl^I 



^ 335V 

SOURCE 



-•320V 
SOURCE 



■^50 V 



SOURCE 



(OjAL|L20mfd 



-•20JV 
SOURCE 



fCjNBil^lOmtd 



SOURCE 



1. DC voltage measurements taken witti vacuum tube voltmeter; 
AC voltages measured at 1000 ohms per volt. 

2. Socket connections are shown as bottom views. 

3. Measured values are from socket pin to common negative. 

4. Line voltage maintained at 117 volt$ for voltage readings . 
3. Nominal tolerance ol component values makes possible a 

variation of ±l$%in voltage and resistance readings. 
6. All controls at minimur^ proper output load connected. 



RESISTANCE READINGS 
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TUBE 


Pinl 


Pin 2 


Pin 3 


Pin4 


Pin 5 


Pin 6 


Pin 7 


Pin 8 


Pin 9 


VI 


12AX7 


t3W 


laweg 
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t«BK 


ISMeg 


On 


26(1 


V2 


WV6 


IBMeg 


Oq 


2eQ 


26Q 


on 


Ofl 


tl55K 
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1»X7 
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260 


Z6ti 


tl27K 


»otc 


lOOK 


260 


V4 


6V6GT 


TP 


2to 


tZSOo 


tl20OQ 


5MK 


TP 


260 


300O 




V5 


fiVfiGT 


TP 


2to 


tZ70o 


tl200o 


SfflK 


TP 


260 


300O 




V6 


5Y3CT 


NO 


ZOKIMInl 


NC 


150O 


TP 


leoo 


NC 


ZOKIMIn) 





ALL MEASUREMENTS TAKEN IN"AUX" POSITION, 
t MEASURED FROM PIN 8 OF V6. 
NC NOCONICCTION. 
TP TIE POINT. 
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NEWCOMB 
MODEL CO-1020 







n n 

P 

O OB 
O 



TRADE NAME Newcomb Model CO-L020 

MANUFACTURER Newcomb Audio Products Ca , 6824 Lexington Ave. , Hollywood 38, Calif. 

TYPE SET AC Operated 7 Channel 20 Watt Audio Amplifier 



Types 12AX7 Preamplif leT, 6AV6 AF Amplifier, 12AX7 AF Ampt -Phase Inv. , (2) 6L6Ga Output, 
5U4GA Rectifier 



TUBES (Six) 

POWER SUPPLY 110 -120 Volts AC-60 Cycles 



RATING . 96 Amp. Q 117 Volts AC (105 Watts) 



HOWARD W. SAMS & CO., INC. • Indianapolis 5, Indiana 



"The listing of any available replacenient part herein does not constitute in any 
case a recommendation, warranty or guaranty by Howard W. Sams & Co., Inc., 
as to the quality and suitobility of such replacement part. The numbers of th^se 
parts have been compiled from inforrnation furnished to Howard W. Sams & Co., 
Inc., by the manufacturers of the particular type of replacement part listed." 
"Reproduction or use, without express permission, of editorial or pictorial con- 
G984 



tent, in any manner, is prohibited. No patent liability is assumed with respect to 
the use of the information contained herein. Copyright 1 957 by Howard W. 
Sams & Co., Inc., Indianapolis 5, Indiana, U. S. of Americo. Copyright under in- 
ternational Copyright Union. All rights reserved under inter-American Copyright 
Union (1910) by Howard W. Sams & Co., Inc." Printed in U. S. of America 
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Loudness, TapQ 150K & 300K 
Trelie, TapQ L 2Meg 

Bass 

Level 

Hum Balance 
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s2 


UDT-285 
UT-451 
Not req. 

U50 
Not req. 


d 

"1 


Q18-139X 
Not req. 

Qll-133 
Not req. 
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A47F3-2Meg 
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A47-500K-S 
KSS-3 
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PREAMP 
@B12AX7 



PHONO INPUT 




12 1000 (ClOJ 



47 



C7 



TREBLE ROLLOFF SWITCH (M4) SHOWN 
IN "NAB-COL-16" POSITION 
SWITCH SEQUENCE: 

1. NAB-COL-16 

2. RCA-ORTH-RlAA-14 

3. AES-12 



I 



mmf 



250 




470K 



FUNCTION SELECTOR SWITCH SHOWN 
IN AUX POSITION 
SWITCH SEQUENCE.- 

1. AUX 

2. TAPE 

3. RADIO 

4. RUMBIi FILTER 

5. PHONO 




270K 



I60V 



AFAMP 
@6AV6 




BASS CROSSOVER SWITCH SHOWN 
IN MIC-0 POSITION 
SWITCH SEQUENCE: 

1. MIC-0 

2. FOR-"7S'-250 

3. AES-400 

4. RCA-NAB-RlAA-500 

5. LON-COL-'7?'-500 

6. BARTOK-629 



VW 

270K 



A PHOTOFACT STANDARD NOTATION SCHEMATIC 
© Ho-*fd W. S.m. & Co., Inc. 1957 
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TAPE OUTPUT 



Af AMP PHASE m 

@ 12AX7 



OUTPUT 
@6L6GB 



@i 



I500O 




OUTPUT 
@ 6L6GB 



3X^ 



® 



® 



BLK 




ZAViPS 
4.30 



AC RECEPTACLI 



RECT 



YEL ® 5U4GA 



YEL 

REO 365VAC 



77Q 
B REDYEL 



Sno- 




@ 



-« 370V 
SOURCE 



2250O 
10 W 



@iZ 



370V 



I 



355V 

SOURCE 



280V 

SOURCE 



^^^ RED 365VAC VCy^j^ @$56K J 

GRN ^ ^ 1 y ^ 205V 






@ 



iiL,4mfd 



T35V 
SOURCE 



RESISTANCE READINGS 



ITEM 


TUBE 


Pin I 


Pin 2 


Pin 3 


Pin 4 


Pln5 


Pin 6 


Pin? 


Pin 8 


Pin9 


VI 


1ZAX7 


T4tOK 


laweq 


Oo 


260 


260 


t?)5K 


18Meg 


Oo 


260 


VZ 


6AV6 


ISMeg 


On 


260 


260 


Oo 


Oo 


t355K 






V3 


12AX7 


tlZ7K 


660K 


1800O 


260 


260 


tlZ7K 


570K 


lOOK 


260 


V4 


6L6GB 


IP 


260 


tl60n 


1 22500 


270K 


NC 


260 


250o 




V5 


6L6GB 


IP 


260 


tiaon 


t2250o 


270K 


TP 


260 


250o 




V6 


5UdGB 


TP 


20K{Min) 


TP 


770 


TP 


710 


TP 


ZOKIMin) 





t MEASURED FROM PIN 8 OF V6 
NC NO CONNECTION 
TP TIE POINT 



1. DC voltage measurements taken with vacuum tube voltmeter; 
AC voltages measured at 1000 ohms per volt. 

2. Socket connections are shown as tKritom views. 

3. Measured values are from socket pin to common negative. 

4. Line voltage maintained at 117 volts for voltage readings, 

5. Nominaltoleranceof component values makes possible a 
variation of t I5<%in voltage and resistance readings. 

6. All controls at minimum, proper output load connected. 
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Photo FACT* FoUer 




PILOT MODEL 
AA-903B 




o O 



TRADE NAME 


Pilot Model AA-003B 


MANUFACTURER 


PUot Radio Corp. , 37-06 36tli St , Long Island City 1, N. Y. 


TYPE SET 


AC Operated 5 Channel Audio Amplifier 


TUBES (Six) 


Types 12AX7 Phono Preamplifier, 12AX7 AF Amplifier, 12AX7 AF Amp. - Phase Inv. , 
(2) EL84 (or) flBQ5 Output, EZ81 (or) flCA4 Rectifier 


POWER SUPPLY 


105-120 Volts AC -60 Cycles RATING . 72 Ampi G) U7 Volts AC (71 Watts) 



HOWARD W. SAMS & CO., INC. 

The listing of any available replacement part herein does 
not constitute in any case a recommendation, warranty or 
guaranty by Howard W, Sams & Co, , Inc. , as to the quality 
and suitability of such replacement part. The numbers of 
these parts have been compiled from information furnished 
to Howard W. Sams & Co. , Inc. , by the manufacturers of 
H63 



• Indianapolis 5, Indiana 

the particular type of replacement part listed. Repro- 
duction or use, without express permission, of editorial or 
pictorial content, in any manner, is prohibited. No patent 
liability is assumed with respect to the use of the informa- 
tion contained herein. Cc) 1957 Howard W. Sams &.Co. , Inc., 
Indianapolis 5, Indiana . Printed in U.S. of America 
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TAPE HEAD INPUT 



RADIO INPUT 



3k 



SECT I 
FRONT 



^ 



RUMBLE FILTER 



i,— :^ 250miiif 

"ffiio iNisooimtj 



FUNCTION SELECTOR 
SW MS SHOWN IN 
LP POSITION 
SW SEQUENCE: 
LLP 
Z.AES 

3. RIAA 

4. NAB 

5. TAPE AMP 

6. RADIO 
7.AUX 
If. VaPE HEAD 



AFAMP 
@Al2AX7 @ 
VOLUME e 



® 




SECTl 
REAR 
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PHONO INPUT 



PHONO 
LOAD 

® 

WOK*" 



M40N0 
LEVEL 



Imeg 



PHONO PREAMP 
®A12 AX7 ® ® 
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A PHOTOFACT STANDARD NOTATION SCHEMATIC 
Howard W. S... ft Co., lac. 1957 
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SCRATCH FILrER 
SW m SHOWN 
r— ^5-1 IN OUT POSITION 



TAPE OUTPUT 



® 



n 



^■""®i 



LOUDNESS 



■lOOK 



:soo 

(iimf 



■mmf 



-T*mmf 



® imeg IP 



AC RECEPTACLI 




_ PHASE INV 
®B12AX7 




®^4= 



j20(nfd 



@>27K1W (cj)D^=jZOmf(l 



MLYEL 



-W^"" - ov^ Ol 



® @ 



,3I0V 
SOURCE 



2I5V 



lOV >^T8V 




M 1 



6.3 VAC 



lOOn 



GR^-YEL 



@>Z20K@Bi|=j40mfd 



47K ! 



^U5V 

SOURCE 



©"4% 



SOURCE 



10m fd 



@v 



lOOK 



»K 



RESISTANCE READINGS 



ITEM 


TUBE 


Pinl 


Pin 2 


Pin 3 


Pin 4 


Pin 5 


Pin 6 


Pin? 


Ping 


Pin 9 


VI 


12AX7 


t.l45K 


2.2Me(| 


3300O 


1350 


t3»} 


tl30K 


2.2W99 


OQ 


1350 


V2 


12AX7 


t 130K 


lOOK 


2200(1 


13S0 


1350 


t 130K 


OQ 


22Q0Q 


1350 


V3 


12AX7 


t 120K 


On 


2Z00O 


1350 


1350 


t im 


IMeg 


ISQOn 


1350 


V4 


ELM 


NC 


3»K 


00 


35K 


35K 


NC 


t 200Q 


NC 


t 1000 


V5 


EL84 


NC 


370K 


On 


35K 


35K 


NC 


t 190Q 


NC 


t into 


V6 


EZ81 


«n 


NC 


20K(Min) 


35K 


35K 


NC 


SOO 


NC 


NC 



ALL MEASUREMENTS TAKEN IN "LP" POSITION 
t MEASURED FROM PIN 3 OF V6 
NC NOCONWCTION 



1 . DC voltage nwasurements taken with vacuum tube voltmeter; 
AC voltages measured at 1000 ohms per volt. 

2. Socket connections are shown as bottom views. 

3. Measured values are from socket pin to common negative. 

4. Line vottage maintained at 117 voHs for voltage readings. 

5. Nominal tolerance ol component values mAes possible a 
variation tri * IS^in voltage and resistance readings. 

6. All controls at minimun^ proper output load connected. 



e SEE PARTS LIST FOR ALTERNATE 

VALUE OR APPLICATION 
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H. H. scon 

MODEL 223 




83 



TRADE NAME 


H.H.Scott Model 223 


MANUFACTURER 


Hermon Hoamer Scott, Inc., 385 Putnam Ave., Cambridge 39, Mass. 


TYPE SET 


AC Operated Audio Amplifier 


TUBES (Four) 


Types 12AX7 AT Amp. -Phase Inv. , (2) 6L6GB Output, 5U4GA Rectifier 


POWER SUPPLY 


UO-120 Volts AC-60 Cycles. RATING . 97 Amp. © 117 Volts AC 



HOWARD W. SAMS & CO., INC. 

*'The listing of any available replacement part herein does not constilute in any 
case a recommendation, warranty or guaranty by Howard W. Sams & Co., Inc., 
OS to the quality and suitability of such replacement part. The numbers of these 
ports have been compiled from information furnished to Howard W. Sams & Co., 
Inc., by the manufacturers of the particular type of replacement port listed." 
"Reproduction or use, without express permission, af editorial or pictorial can- 
G734 



Indianapolis 5, Indiana 

tent, in any manner, is prohibited. No patent liability is assumed with respect to 
the use of the information contained herein. Copyright 1957 by Howard W. 
Sams & Co., Inc., Indianapolis 5, Indiana, U. S. of America. Copyright under in- 
ternational Copyright Union. All rights reserved under Inter-American Copyright 
Union (1910) by Howard W. Sams & Ca., Inc." Printed in U. S. of America 
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SHERWOOD 
MODEL S-1000-II 




§8 

O^ 



TRADE NAME Sherwood Model S -1000 -11 

MANUFACTURER Sherwood Electronic Laboratories, Inc. , 2802 W. Cullom Ave. , Chicago 18, Illinois 

TYPE SET AC Operated 20 Watt Audio Amplifier 

TUBES (Seven) Types EF86/e267 (or) Z729 Preamplifier, 12AX7/ECC83 Preamp. -Cath. FoUower, 12AX7/ECC83 

AF Amplifier, 6BA8A AF Amp. -Phase Inv. , (2) 6L6GB Output, 5Y3GT Rectifier 



POWER SUPPLY 110-120 Volts AC-60 Cycles 



RATING . 96 Amp. (a) 117 Volts AC (100 Watts) 



HOWARD W. SAMS & CO., INC. • Indianapolis 5, Indiano 



The listing of any available replacement part herein does 
not constitute in any case a recommendation, warranty or 
guaranty by Howard W. Sams & Co. , Inc. , as to the quality 
and suitability of such replacement part. The numbers of 
these parts have been compiled from information furnished 
to Howard W. Sams & Co. , Inc. , by the manufacturers of 
H292 



the particular type of replacement part listed. Repro- 
duction or use, without express permission, of editorial or 
pictorial content, in any manner, is prohibited. No patent 
liability is assumed with respect to the use of the informa- 
tion contained herein. © 1958 Howard W. Sams &Co. , Inc. , 
Indianapolis 5, Indiana . Printed in U.S. of America 
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CHASSIS BOTTOM VIEW-CAPACITOR IDENTIFICATION 




CHASSIS BOTTOM VIEW-RESISTOR IDENTIFICATION 
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CATHODE FOLLOWER 
®bi2AX7/ecC83 



MONITOR INPUT 



A INPUT 



C INPUT 



TAPE INPUTS 



PHONO INPUT® 




DISCONNECT WIRE 
"X" FOR CRYSTAL 
CAPACITY TYPE 
PHONO CARTRIDGE 



A PHOTOFACT STANDARD NOTATION SCHEMATIC 

Howird W. S«iti> & Co.Jnc. 195B 
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_ AF AMP 
®b12AX7/eCC83 



AFAMP 
@A 6BA8A 



PHASE INV 
®B6BA8A 



OUTPUT 
® 6L6GB 



TAPE OUTPUT 




SW ON LOUDNESS 
CONTROL 




®, 



BLK 



AC RECEPTACLEL 



(m) 30 



1 1/2A ^^^ 



-L5000 15V 



-woov 



S/B 



lEL 



YEL 



RECT 



®5Y3GT 



RED 330VAC 



§ 540 
g RED-YE L 



570 - 



RED 330VAC 



GRN 







@(3) «847 



GRN -YEL 



TO PIN 8 OF 
V5&V6 



SOURCE 




47000 
IW 



@A '^ «m(d @ |6800o ^ 4 

r 



40mfd 



15mfd 



, 340V 
SOURCE 



300V 
SOURCE 



270V 
SOURCE 



CSm^A lOmfd 



1 



RESISTANCE READINGS 



ITEM 


TUBE 


Plnl 


Pin 2 


Pin 3 


Pin 4 


Pins 


Pin 6 


Pin7 


Pin 8 


Pin9 


VI 


EF86/ 
6267 


tMOK 


On 


1500O 


240o 


240o 


tl20K 


Oo 


On 


85K 


V2 


12AX7/ 
ECC83 


t2«K 


Imeg 


27000 


240n 


240n 


tllK 


520K 


47K 


Z40o 


V3 


12AX7/ 
ECC83 


tl60K 


670K 


2700O 


Z40n 


240n 


t93K 


imeg 


95000 


240n 


Vd 


68A8A 


d7K 


tlMK 


t52K 


240o 


240O 


680K 


Imeg 


t2.2meg 


tlMK 


V5 


6L6GB 


OQ 


Z40n 


tl30n 


t25n 


220K 


240n 


240n 


240n 




V6 


6USG8 


On 


240n 


tl22n 


t2Zn 


220K 


On 


240n 


240n 




V7 


5Y3GT 


NC 


20K(Minl 


NC 


540 


NC 


57n 


TP 


20K(Minl 





MEASURED FROW PIN 8 OF V7 
. MEASURED FROM PINS OF V2 
* MEASURED FROM PINS OF V3 
NC NO CONNECTION 
TP TIE POINT 



1. DC voltage measuremenls taken with vacuum tutw voltmeter; 
AC voltages measured at 1000 ohms per volt. 

2. Socket connections are shown as tiottom views, 

3. Measured values are from socket pin to common negative. 

4. Line voltage maintained at 117 volts for voltage readings. 

5. Nominal tolerance of component values makes possible a 
variation of ±15*in voltage and resistance readings. 

6. All controls at minimum, proper output load connected. 



SEE F^RTS LIST FOR ALTERNATt 
VAUUE OR APPLICATION 
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STROMBERG-CARLSON 
MODEL AR-411 




(A 
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TRADE NAME 


Stromberg-Carlson Model AR-411 


MANUFACTURER 


Stromberg-Carlson Ca , Service Dept. , 1700 University Ave. , Rochester 10, N. Y. 


TYPE SET 


AC Operated 4 Channel Audio Amplifier 


TUBES (Six) 


Types 12AT7 Phono Preamplifier, 12AX7 AF Amplifier, 6AV6 Phase Inverter, 
(2) 6CM6 Output, 5Y3GT Rectifier 


POWER SUPPLY 


105-125 Volts AC-50/60 Cycles RATING . 68 Amp. Q) U7 Volts AC (68 Watts) 



HOWARD W. SAMS & CO., INC. • Indianapolis 5, Indiana 



The listing of any available replacement part herein does 
not constitute in any case a recommendation, warranty or 
guaranty by Howard W, Sams & Co. , Inc. , as to the quality 
and suitability of such replacement part. The numbers of 
these parts have been compiled from information furnished 
to Howard W. Sams & Co, , Inc. , by the manufacturers of 
H237 



the particular type of replacement part listed. Repro- 
duction or use, without express permission, of editorial or 
pictorial content, in any manner, is prohibited. No patent 
liability is assumed with respect to the use of the informa- 
tion contained herein, (g) 1957 Howard W, Sams &Co. , Inc. , 
Indianapolis 5, Indiana . Printed in U.S. of America 
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STROMBERG-CARLSON 
MODEL AR-419 
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TRADE NAME 


Stromberg- Carlson Model AR-419 


MANUFACTURER 


Stromberg-CarlsonCa, Service Dept , 1700 University Ave. > Rochester 10, N. Y. 


TYPE SET 


AC Operated Audio AmpHfler 


TUBES (Six) 


Types 6SJ7 AF AmplUler, 12AT7 AF AmplUler, 12AT7 AF Amp. -Phase Inv. , 
(2) 6L6GB Output, 5U4GB RectUler 


POWER SUPPLY 


110 - 120 volts AC - 60 Cycles RATING L 1 Amp. (a) 117 Volts AC (110 Watts) 



HOWARD W. SAMS & CO., INC. • Indianopolis 5, Indiona 



The listing of any available replacement part herein does 
not constitute in any case a recommendation, warranty or 
guaranty by Howard W. Sams & Co. , Inc. , as to the quality 
and suitability of such replacement part. The numbers of 
these parts have been compiled from information furnished 
to Howard W. Sams & Co. , Inc. , by the manufacturers of 
H233 



the particular type of replacement part listed. Repro- 
duction or use, without express permission, of editorial or 
pictorial content, in any manner, is prohibited. No patent 
liability is assumed with respect to the use of the informa- 
tion contained herein. © 1957 Howard W. Sams &Co. , Inc., 
Indianapolis 5, Indiana . Printed in U.S. of America 
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SERVICING HI-FI 
PREAMPS AND AMPLIFIERS 

Contains complete information on the circuitry, 
specifications and replacement parts for 1957- 
58 Preamps and Amplifiers. Data on the fol- 
lowing brand names appears in this volume: 



BELL SOUND 


HARMON-KARDON 


CHALLENGER 


KNIGHT 


DAVID BOGEN 


MADISON FIELOIN 


ELECTRO-VOICE 


NEWCOMB 


FISHER 


PILOT 


GROMMES 


SCOTT (H.H.) 


HAMILTON 


SHERV^OOD 


STROMBERG-CARLSON 


A //^\ PHOTOFACT PUBLICATI 



SERVICING 




PREAMPS AND 
AMPLIFIERS 



